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KtJetFinder
Jets:

’nJet‘ < 15,
Dt Jet > 1.0 GGV;

H1 Detector and Data Selection

LAr

SpaCal

DIS"

2 < Q? < 100 GeV?;
E. > 8 GeV;

0.05 < y. < 0.7;

40 < E —p, <75 GeV;

CJC
D*:
7 Komom | < 1.5;
P, > 0.12 GeV;
pt kx> 0.25 GeV;
np+| < 1.5;
p: p+ > 1.5 GeV;
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Introduction I1

Charm Jets Structure — Jet Shape Variables
! jetaxis? — N\

Eget(r) . _av Eget(r,r + Ar)
| dr Eget(r = R)

< Vv >, < P > — measure the energy flow around jet axis; sensitive to parton nature of the jet
e close to jet axis — soft gluon emission effects (e.g. Dead Cone Effect)
e far from jet axis — large angles gluon emission (perturbative calculations)

< Nsubjets > — the jet internal structure — partonic image description (depending on ¥.+)
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Charm Production: Ej. & 1ot
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Jet Shape Variables: <V > & <p>
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o the MC model describes the Data very well
e interesting differences between D*Jet & OtherJet
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H1 Prelim. 99-00

e D*Jet
= Otherdet

052 = RAPGAP

0 Lol ool ool L0
107 1073 1072 10~ 1

cut

o low Y. ~ 10* — hadronization effects
e medium y.,; ~ 1072 — 1072 — ’partonic’ subjets (subjets < partons) = a;

e high y.,; ~ 1 — the jet itself (one of the charm quarks from boson gluon fusion)

ethis analysis: let vy, free until 2 subjets only are found: a quark and a soft gluon subjet
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e Reconstruct D*

The Method: D*Jet

e Find Jet containing the D* meson: e Find Subjets

— Sip+ + S J gluon ( stop the Kt algo.

BGF Q — Q' + BGF g

when 2 have been found)

RM.0)=1

BGF ¢
BGFg

BGF ¢
-

D*Jet = 2sj.

= A( 7Sjglu0’n)

but, D* itself is not introducing a bias?
how does the result depend on existence of a initial heavy object?
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The Method: Otheret

D*

0 OtherJet — $other @' + SJgluon
v D*Jet g
BGF ) — (@’ + BGF ¢
.zsﬁéﬁﬁﬁ ‘
%

the Sjonerg 1s the one of the 2 subjets

RM.0)=1

OtherJjet = 2sj.

with highest energy

a = L(OtherJet, $giuon)

no more D* bias
but, how well is the charm reconstructed by the Other Jet?
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— 7C’F : W for small « ng _*_r+—+'|;l+=+=' +

soft gluon emission — Dead Cone ‘Effect

in any frame the radiation of v/g is suppressed within a cone
with angle (¥() around the direction of e/Q) = dead cone effect

For charm: e at LEP: E. x 45 GeV = oy, ~ 0.034 rad
e at HERA: E. x3 -5 GeV = oy, ~ 0.3 — 0.5 rad

RAPGAP Parton lev.
QCD

— e
—

(Yu.L. Dokshitzer, V.A. Khoze, S.I. Troian)

3

— m_=1.8 GeV
0.5;- — m,=1.4GeV
0 L —— .m¢|= 0.4 .Gev
5 10
E, (GeV)
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Dead Cone Effect
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e the « distribution is shifting towards to 0 with increasing F;.; as expected

fit function from theory: f(Oz) X 043/(043 + ()42)2

e the fit works well
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g <Bj> distribution

3 D*Jet
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e the QQCD model describes the Data very well
e the behavior of ay < E . > is different for the two types of jets
e at low Eoiperser One observes in MC — worse charm-jet correlation than for D*.Jet
— ’wrong’ jets (from ’hard’ gluons and uds quarks)
e the value of ag < Ej.; > is similar with the one at Parton level in MC

HOWEVER:
e how relevant is it that ag < Ej.; > is flat? or that ag < Ej.r >~ 1.4 GeV?
= check behavior of ay < Ej.; > for Wrong Charge or 2Jets fake’ D*? dependence frame?
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Comparison of D*Jet & OtherJet to fake’ charm data

o The distributions look somewhat different from the ones from charm jets but ‘agree’ within

H1 Prelim. 99-00

T

e D*Jet
A ’fake’ D*Jet: 2Jet
= ‘fake’ D*Jet: WrCh
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e usage of a 'fake’ D*Jet < heavy object with similar phase space
— 'fake’ D*Jet in 2Jet sample (uds = 80%)
— 'fake’ D*Jet in WrCh sample (uds ~ 70%)

the errors. e Further studies and more statistics are needed to clarify these differences.
o At the moment they do not allow any conclusion concerning the Dead Cone Effect.
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Conclusions

e the Structure of Charm Jets was investigated

e the Jet Shape variables < W >, < p > and < ng,; > are well described by the QCD model;
as are the interesting differences between the D*Jet and OtherJet observed

e a direct method using oy < Ej.; > to measure the Dead Cone Effect has been presented;
the data are well described by the QCD model

e the comparison between the charm and light flavour enhanced
(2Jet and WrCh) event samples do not show a clear difference to

alow for now any conclusions concerning the Dead Cone Effect
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Comparison
— charm ev. & 29et ev.—
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e one observes a different behaviour between the two event samples

due to large errors one can not conclude about a clear difference
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g <bjer> distribution in Lab. and ny-p frame
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Comparison of oy <FEj.>
between WrCh QCD model
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